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Dreams are thought to respond to self- and socially-relevant situations that evoke strong
emotions and require rapid adaptation. First pregnancy is such a situation during which
maternal mental representations (MMR) of the unborn baby, the self and significant
others undergo remodeling. Some studies suggest that dreams during pregnancy contain
more MMR and are more dysphoric, but such studies contain important methodological
flaws. We assessed whether dreamed MMR, like waking MMR, change from the
7th month of pregnancy to birth, and whether pregnancy–related themes and non-
pregnancy characteristics are also transformed. Sixty non-pregnant and 59 pregnant
women (37 early and 22 late 3rd trimester) completed demographic and psychological
questionnaires and 14-day home dream logs. Dream reports were blindly rated according
to four dream categories: (1) Dreamed MMR, (2) Quality of baby/child representations,
(3) Pregnancy-related themes, (4) Non-pregnancy characteristics. Controlling for age,
relationship and employment status, education level and state anxiety, women in both
pregnant groups reported more dreams depicting themselves as a mother or with
babies/children than did non-pregnant women (all p = 0.006). Baby/child representations
were less specific in the late 3rd than in the early 3rd trimester (p = 0.005) and than in
non-pregnant women (p = 0.01). Pregnant groups also had more pregnancy, childbirth and
fetus themes (all p = 0.01). Childbirth content was higher in late than in early 3rd trimester
(p = 0.01). Pregnant groups had more morbid elements than did the non-pregnant group
(all p < 0.05). Dreaming during pregnancy appears to reflect daytime processes of
remodeling MMR of the woman as a mother and of her unborn baby, and parallels a
decline in the quality of baby/child representations in the last stage of pregnancy. More
frequent morbid content in late pregnancy suggests that the psychological challenges of
pregnancy are reflected in a generally more dysphoric emotional tone in dream content.
Keywords: dreaming, pregnancy, maternal mental representations, specificity of baby and child representations,
pregnancy-related themes, dream emotions
INTRODUCTION
First pregnancy is an important transitional phase during which
a mental reorganization leads to development of a woman’s
maternal identity and future maternal competencies (Ammaniti
and Trentini, 2009; Slade et al., 2009). Through the activation
of a caregiving system reciprocal to attachment (Solomon and
George, 1996), this mental reorganization involves the elabora-
tion and integration of maternal mental representations (MMR)
of the unborn baby, of the woman as a mother, of non-maternal
self-features, and of other significant relationships (Ammaniti
and Trentini, 2009; Slade et al., 2009). However, while feelings
of connection to and affection for the unborn baby increase
throughout pregnancy, the woman’s capacity to consider the fetus
and herself as two autonomous and separate individuals is crucial
to achieving a reciprocal and intimate relationship with the new-
born child (Pines, 1972; Ammaniti and Trentini, 2009; Slade et al.,
2009).
To date, empirical research indicates that the nature and quali-
ties of MMR (e.g., their richness, specificity, and emotional tone)
are principally rooted in the woman’s internalized representations
of the self and the other (Priel and Besser, 2001). They are also
likely influenced by contextual factors such as actual relationships
with her partner and family (Pajulo et al., 2001), psychologi-
cal state (Pajulo et al., 2001; Theran et al., 2005), perceived fetal
movements (Zeanah et al., 1990), ultrasound procedures (Viaux-
Savelon et al., 2012), and high-risk environmental factors (Theran
et al., 2005; Ammaniti et al., 2013). Time-dependent variations in
the quality of MMR have also been described in several studies.
Third trimester pregnant women have distinct, differentiated and
emotionally invested MMR (Ammaniti et al., 1992), with a sub-
stantial presence of fearful imagery and worries about the child
and the self as a mother (Vizziello et al., 1993; Leckman et al.,
2004). These MMR display peak levels of richness and specificity
by the 7th month of pregnancy with a subsequent decline up to
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childbirth (Stern, 1995; Innamorati et al., 2010). Stern (1995)
interpreted this late decline as a need for the woman to “undo”
her representations of the imagined child in order to prevent
disappointment when finally face-to-face with the actual child.
Since the woman lacks information about her real baby, the
development of MMR is thought to result from her projections,
hopes, attributions, conscious and unconscious fantasies, and
dreams (Stern, 1991, 1995; Ammaniti and Trentini, 2009; Slade
et al., 2009). However, studies have principally investigated the
more conscious aspects of MMR while giving surprisingly lit-
tle attention to whether more unconscious processes, such as
dreaming, might also contribute to their organization.
Dreaming is a form of mental activity occurring during sleep
that can be recalled upon awakening. It is considered by some to
be responsive to new emotion-evoking situations requiring adap-
tation, particularly situations involving close friends and family
members (Cartwright, 2005, 2010; Nielsen and Lara-Carrasco,
2007). By linking memories and emotions in a less linear fash-
ion than during waking thought (Hartmann, 1996), dreams are
believed to connect recent emotional experiences to self-relevant
memories and thereby to optimize psychological equilibrium and
coherence of the self-system (Cartwright, 2005, 2010). In sup-
port of this possibility, content analyses have shown dreams to
be highly social in nature, predominantly portraying interper-
sonal conflicts and concerns (Nielsen et al., 2004; McNamara
and Szent-Imrey, 2007). Some clinical studies go further to sup-
port a regulatory function for dreaming in showing, for example,
that clinically depressed divorcees who dream emotionally about
their ex-spouses at intake are more likely to be psychologically
well-adjusted several months later than are divorcees who do not
report these types of dreams (Cartwright, 1991; Cartwright et al.,
2006). Other studies with healthy subjects find that sadness dissi-
pates across the night, a change that is positively associated with
the number of intervening dream characters [for a review, see
Kramer (2007)]. Based on such findings, it may be that life transi-
tions involving the breaking or the (re)construction of significant
relationships trigger representations of these relationships and
associated emotions during dreaming, and that this socially struc-
tured dreaming facilitates the individual’s adaptation to his/her
new social context (Nielsen and Lara-Carrasco, 2007; Cartwright,
2010).
Accordingly, as pregnancy is an important period of mental
reorganization about feelings, cognitions and relationships relat-
ing to the self and the unborn baby, pregnant women might well
be expected to express these feelings, cognitions and relationships
in their dreams. In this respect, a small number of systematic
studies (Blake and Reimann, 1993; Van et al., 2004; Nielsen
and Paquette, 2007) indicate that the vast majority of pregnant
women (67–88%) report having at least one dream relating to a
baby, pregnancy, or childbirth. Some others report that 30–62%
of pregnant women’s dreams refer to at least one of these mater-
nal elements (Gillman, 1968; Van De Castle and Kinder, 1968;
Winget and Kapp, 1972; Sered and Abramovitch, 1992) and that
such dreams increase in frequency with advancing gestational age
(Blake and Reimann, 1993). While such pregnancy dreams typ-
ically refer to the mother’s physical well-being and to the sex of
the unborn baby (Sered and Abramovitch, 1992), they also often
contain elements of misfortune, injury or threat toward the baby,
the mother or the father (Blake and Reimann, 1993; Van et al.,
2004), andmarital and familial issues (e.g., fear of losing the part-
ner, dependency-independency issues with their own mother)
(Van De Castle and Kinder, 1968). Other common themes relate
to postpartum parental responsibilities and the fear of being an
inadequate parent (Van De Castle and Kinder, 1968; Van et al.,
2004). The few available comparative studies indicate that, relative
to non-pregnant controls, pregnant women recall more dreams
with pregnancy related themes (e.g., fetus, pregnancy, childbirth,
one’s own body, the baby’s body) and more elements of danger
toward the fetus and the self (Gillman, 1968; Van De Castle and
Kinder, 1968; Dagan et al., 2001; Nielsen and Paquette, 2007).
The dreams of pregnant women are also more negative (Gillman,
1968; Nielsen and Paquette, 2007) and contain more masochistic
elements (i.e., misfortune, harm, environmental threats) but not
more aggressive acts (Gillman, 1968).
In sum, though limited in number, studies provide ample evi-
dence that MMR are expressed during dreaming. That MMR are
frequently very emotional in nature provides some support for
the suggestion that they are remodeled during dreaming and pos-
sibly serve a function in regulating emotions associated with this
important developmental transition. Masochistic dreams have, in
fact, been related to better outcomes, such as shorter labor dura-
tions (Mancuso et al., 2008) and less depressed mood 6–10 weeks
postpartum (Kron and Brosh, 2003).
Nonetheless, most of the studies reviewed here contain impor-
tant methodological flaws. First, prospective and longitudinal
studies are notably lacking; existing studies are based largely on
retrospective methods of dream collection that favor the recall
of bizarre and intense dreams over more emotionally represen-
tative dreams (Schredl, 2010). Also, existing prospective studies
exploit very small samples or fail to assess dream content related
specifically to MMR; almost none control for potential con-
founders that might affect dream content or emotions, such as
demographic characteristics and psychological state. To illustrate,
masochistic dreams characterize depression-prone subjects and
co-vary with the severity of depressed mood (Agargun, 2010);
thus, as pregnancy is a period of increased risk for depressive
disorders (Marcus, 2009), the finding of more negative dream
elements during pregnancy needs to be replicated with appro-
priate controls for depressive mood. Finally, no available studies
have examined whether dreamedMMR change in the last months
of pregnancy as waking MMR do between 7 months and birth
(Stern, 1995; Innamorati et al., 2010). Therefore, in addition
to more prospective and carefully controlled studies, descriptive
research is needed to clarify how dream content expresses MMR
and how such content varies temporally toward the end of a first
pregnancy.
OBJECTIVES AND HYPOTHESES OF THE STUDY
Objectives
This descriptive comparative study was part of a larger longitudi-
nal study investigating the dream and sleep characteristics of 3rd
trimester, nulliparous, pregnant women (i.e., at least 26 weeks or
7 months of gestation) and the capacity of these characteristics to
predict delivery outcomes and postnatal depression.
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In the present study, the first objective was to compare the
prospectively collected dreams of nulliparous pregnant women,
early and late 3rd trimester, with those of non-pregnant women
on several measures designed to assess MMR in dreams. Several
of these measures were based upon Stern’s (1991, 1995) com-
prehensive theoretical conceptualization of mental organization
specific to the mother-to-be that he terms the “motherhood con-
stellation.” We also developed measures to assess the quality of
representations of babies or children (i.e., the intensity of inter-
action with the mother and the level of separateness from the
mother) and their valence (i.e., baby depicted negatively and/or
as being in danger). Finally, we assessed whether the number of
MMR and the quality of baby/child representations changed in
the last stages of pregnancy (i.e., from the 7th to the 8th and 9th
months of pregnancy).
The second objective of the study was to comparatively assess
the frequencies of pregnancy-related dream themes (i.e., fetus,
pregnancy, childbirth, human body) in order to replicate and cor-
rect methodological problems of previous studies. Whether these
themes changed in frequency in the last stages of pregnancy was
also explored.
The third objective was to examine non-MMR dream charac-
teristics to determine whether more distal dream processes and
characteristics are altered during pregnancy. These included dys-
phoric dream elements, dream interactions, and the capacity to
report well-developed dream narratives (i.e., the dreamer’s abil-
ity to form a dream connected to other memory material). Again,
we explored whether these characteristics were subject to change
throughout the last stages of pregnancy.
Hypotheses
(1) We expected that the dreams of 3rd trimester pregnant
women would contain more MMR, but not more representa-
tions of the self as a friend or in a work role. Because mental
representations of the family have been found to gradually
replace those of work and the pregnant woman’s wider social
context (Smith, 1999), representations related to friendship
and work role were expected to be less frequent in their
dreams. We also expected that dreamed MMR and repre-
sentations of the self as friend or work colleague would be
less prevalent among late than among early 3rd trimester
pregnant women.
(2) On the other hand, we expected that dream images about
babies and children would be more specific and more nega-
tive among pregnant than among non-pregnant women, and
among early than among late 3rd trimester pregnant women.
(3) Finally, we expected dream characteristics relating to general
emotions to differ between groups, with pregnant women
having more dysphoric dream elements (e.g., morbid and
masochistic elements), but not necessarily more negative
dream interactions (e.g., lack of cooperation and aggres-
siveness). Also, since some clinical observations and self-
report studies suggest that dream material is more accessible
during pregnancy (Raphael-Leff, 1991; Lee and Dejoseph,
1992; Ablon, 1994; Kennedy et al., 2007), we expected
that pregnant women would report better developed dream
narratives.
MATERIALS AND METHODS
PARTICIPANTS
One hundred twenty-three healthy nulliparous women (62 3rd
trimester pregnant women, 61 non-pregnant women) aged
between 18 and 39 years were recruited by advertising, via
health care centers of the province of Québec (Canada),
and by word of mouth over a 4-month period (August to
December 2010). They reported recalling at least one dream
per week and being free from severe sleep and psychiatric
disorders. None reported taking medications known to affect
sleep. Pregnant women did not report any major obstetric
complications. Participation in the study was on a volun-
tary basis requiring written consent with payment of $25 for
expenses.
Two pregnant women and one non-pregnant woman were
excluded because they failed to complete all questionnaires; one
additional pregnant woman was excluded due to insufficient
ability to understand and write French. The study sample thus
included 59 pregnant and 60 non-pregnant women. Pregnant
women were divided into two groups: early 3rd trimester (7
months or<30 weeks of gestation;N = 37) and late 3rd trimester
(8–9 months or ≥30 weeks of gestation; N = 22) for dream con-
tent comparisons designed to examine the 7-month peak inMMR
richness and specificity described earlier.
PROCEDURE
The research was conducted in the Dream and Nightmare
Laboratory of the Hôpital du Sacré-Coeur de Montréal (Canada),
an affiliate of the Université deMontréal, andwas approved by sci-
entific and ethical boards of the two institutions. After screening
for inclusion and exclusion criteria on an initial phone inter-
view, both groups of women received a set of questionnaires to
complete at home and to return by mail to the laboratory when
completed. The set included a custom demographics question-
naire, several psychological measures, and a prospective 14-day
dream log (see details below).
DEMOGRAPHIC AND PSYCHOLOGICALMEASURES
Demographic questionnaire
All women completed a self-report questionnaire that included
demographic information and in which they indicated any per-
sonal history of psychiatric problems on a single yes/no question
(“I have had a major psychiatric disorder, e.g., mood disorders,
anxiety disorders, schizophrenia, psychosis, etc.”).
State anxiety scale
Both groups completed the Spielberger State and Trait Anxiety
Inventory (STAI) (Spielberger et al., 1970). The STAI is a widely
used self-report measure of anxiety with good psychometric qual-
ities in the general population (Spielberger, 1983) and among
childbearing women (Grant et al., 2008). Only the state anx-
iety scale of the STAI was used in the present study. It con-
sists of 20 items rated on 4-point scales evaluating emotional
state at the time of the assessment (range 20–80). The scale
had good internal consistency in the present study: Cronbach’s
α = 0.93 for pregnant women and .87 for non-pregnant
women.
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Depression scales
Depressive symptoms were assessed using the Edinburgh
Postnatal Depression Scale (EPDS) (Cox et al., 1987) for pregnant
women and the Beck Depression Inventory-Short Form (BDI-
SF) (Beck et al., 1974) for non-pregnant women. Depression
screening tools were different between groups since the EPDS is
less reliant on somatic symptoms that are common during preg-
nancy (e.g., tiredness, appetite dysregulation) (Marcus, 2009).
Both scales were used to classify women as having probable
depressive disorders using cut-offs specific to each population.
The EPDS is a widely used 10-item questionnaire assessing peri-
natal depression symptoms over the past 7 days using 4-point
response scales (score range: 0–30). A score above 12 indi-
cates probable depressive disorder with an overall sensitivity of
86% and specificity of 78% for all forms of (major and minor)
depression (Cox et al., 1987). The questionnaire demonstrated
acceptable internal consistency in the present study (Cronbach’s
α = 0.79). The BDI-SF is a 13-item questionnaire assessing
depressive symptoms over the past 7 days using 4-point scales
(score range: 0–39). A score above 8 screens moderate to severe
depression in the general population with a sensitivity of 79%
and a specificity of 77% (Nielsen and Williams, 1980). The
scale had acceptable internal consistency in the present study
(Cronbach’s α = 0.77). Additionally, because dream emotions are
known to be affected by pre-sleep mood (Schredl, 2010), both
groups answered a 1–5 rating scale from the Sleep Disorders
Questionnaire (Douglass et al., 1994) evaluating the occurrence
of sadness/depressive feelings at bedtime (1 = never to 5 = all the
time).
DREAM LOG
All women completed, for 14 consecutive days, a home dream
log in which they were asked to describe up to three dreams
per night (including naps). They were given a booklet con-
taining 14 blank lined pages, each of which was followed
by a second page containing questions assessing sleep and
dream characteristics. Participants were instructed to write down
their dreams immediately after awakening in the same order
in which they occurred during the night. On the instruc-
tion page, they were informed that dreams were not always
intense or easy to recall and that sometimes they could be
simple sensory experiences, such as auditory, visual, or bodily
impressions.
Overall, participants reported a total of 1795 dream narra-
tives over the 14-day period (907 for pregnant women vs. 888
for non-pregnant women). Women indicated if there was no
content to recall by checking the “no recall” box on the diary
page. The number of dreams reported by a participant ranged
from 4 to 29 for pregnant women (early 3rd trimester: M =
15.41, SD = 6.60; late 3rd trimester: M = 15.32, SD = 5.21) and
from 3 to 27 for non-pregnant women (M = 14.80, SD = 5.63).
Groups did not differ in the average number of dream reported
per person (all p = ns). The mean number of words per dream
was also calculated; a between groups analysis did not reveal
any differences (non-pregnant: M = 94.92, SD = 5.44, early 3rd
trimester: M = 95.96, SD = 6.93, late 3rd trimester: M = 81.80,
p = ns).
DREAM CONTENT ANALYSIS
Dream reports were transcribed and presented in a randomized
order to three raters (Jessica Lara-Carrasco, Vickie Lamoureux-
Tremblay, and Kadia Saint-Onge) who were blind to the dreamer’s
pregnancy status and other information. To assess dream con-
tent specific to pregnancy, i.e., dreamed MMR, pregnancy-related
themes and the quality of baby or child representations, dreams
were scored using MMR and dream variables reviewed previ-
ously; other dream characteristics not specific to the pregnancy
were assessed using validated scales for dream content analy-
sis and one measure of psychological functioning applied to the
dream narrative (see details in section Materials and Methods
below). To assess reliability levels between raters, 40% of the
dreams were scored by at least two raters. Interrater reliabil-
ity (Cohen Kappa’s coefficient, k) is reported for each variable
described below.
Dream content specific to pregnancy
Dreamed MMR. Dreamed MMR were analyzed following the
“motherhood constellation” model developed by Stern (1991,
1995), which was based on numerous theoretical writings and
empirical findings in the fields of psychological process in moth-
erhood and mother-infant attachment (e.g., Winnicott, 1965;
Fraiberg et al., 1975; Bowlby, 1980). These “representations-of-
being-with” include internalized sets of relationships concerning
the baby (i.e., representation of the baby as a person, as having a
type of personality or character), the woman (i.e., as a mother of
this particular infant, as a wife to her husband, as a woman with
a career, as a friend, as a daughter to her own parents, as a spe-
cific member of her original extended family), the baby’s father,
the woman’s parents, other parental figures (e.g., grand-parents,
uncles and aunts, cousins), family groupings (i.e., triads), and so
on (Stern, 1991, 1995).
Dreams were rated for the presence (1) or absence (0) of each
measure of the two following MMR categories: (1) MMR char-
acters: representations of the dreamer’s partner, mother, father,
family (triads), and/or any baby or child (k = 0.63–0.95), and
(2) Social roles of the dreamer: when the dreamer was represented
as a character in her dream, her social attributes were scored (if
applicable) as being any of the following: a mother, a spouse,
a daughter, a member of her parents’ family, a friend, and/or a
worker/student (k = 0.47–0.85). Density scores were computed
as follows: the number of each type of dreamed character was tal-
lied and divided by the number of dreams reported across the 14
days, whereas the number each social role depicted was tallied and
divided by the total number of occurrences of the dreamer across
the 14 days. Extremely high z-scores were identified as univariate
outliers on the following measures: occurrences of the dreamer’s
mother, father, and spouse and occurrences of the dreamer as a
mother and as a worker/student; these were replaced by scores at
the z = 3.29 limit.
Quality of baby or child representations. When a baby or a
child image was present, its quality was evaluated on 1–9 Likert
scales (1 = not at all to 9 = a lot) according to the intensity
of the dreamer’s interaction with the baby/child (i.e., how much
they interacted by gazing at, talking to, or touching each other)
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and to the specificity and individuality of the personality of the
baby/child (i.e., how much the baby/child was described as hav-
ing his/her own personality and as being an individual apart from
the dreamer) (k = 0.60 and 0.52, respectively). Two other 1–9
Likert scales assessed the affective valence of the baby/child repre-
sentation (1 = negatively depicted to 9 = positively depicted) and
how much the baby/child was depicted as being in danger (1 = no
danger is directed toward the baby at all to 9 = a lot of dan-
ger is directed toward the baby) (k = 0.59 and 0.66, respectively).
Each of these four variables was averaged over the 14 journal days.
There were no univariate outliers on these variables.
Pregnancy-related themes. The presence (1) or absence (0) of
four pregnancy-related themes was evaluated: content relating
specifically to pregnancy, childbirth, a fetus and/or the human
body, regardless of whether the content made reference to the
dreamer herself or to another dream character (k = 0.50–0.92).
Each variable was tallied and divided by the number of dreams
reported across the 14 days. Extremely high z-scores were iden-
tified as univariate outliers on the childbirth and fetus variables
and were replaced by scores at the z = 3.29 limit.
Other dream characteristics not specific to pregnancy
Dream characteristics not specific to pregnancy included develop-
ment of the dream narrative, which classifies each dream into one
of five categories derived from the Dream-like Fantasy Scale (see
Cartwright et al., 2003, 2006): 1= no recall, 2= a thought, 3= a
single image, 4= a dream (two or more images with some con-
nection between them), and 5= a well-developed dream (more
than two images with a well-developed plot) (k = 0.80). Higher
scores (4 and 5) are defined to reflect the dreamer’s ability to form
a dream and connect it to other memory material (Cartwright
et al., 2006). This scale co-varies with the severity of depres-
sive mood and predicts positive psychological outcomes among
depressed subjects (Cartwright et al., 2003, 2006). The scores for
each dream were averaged over the 14 day-period.
Dream masochism was scored using the Masochism scale for
dreams [see Winget and Kramer (1979) for an in-depth descrip-
tion of the scale] by assigning a binominal score to each dream
as being either masochistic (1) or not (0) (k = 0.87; coefficient
calculated on 10% of dream reports). A masochistic dream is
defined as an unpleasant dream in which the dreamer has nega-
tive characteristics and/or the dream’s outcome is negative. The
dreamer is either depicted as less fortunate or less attractive
than in reality (e.g., defective, ugly, sick), or is subjected to an
unpleasant experience (e.g., thwarting, rejection, deprivation)
(pp. 83–84 in Winget and Kramer, 1979). As mentioned earlier,
dream masochism is correlated with current depressive state and
vulnerability to depression (Agargun, 2010), but studies among
childbearing women have also found masochistic dreams during
pregnancy to predict better postnatal depressive mood (Kron and
Brosh, 2003) and delivery outcomes (Mancuso et al., 2008). The
number of masochistic dreams was divided by the total number
of dreams reported over the 14 days.
Finally, Aggressive (AG) and cooperative (COP) movements and
morbid (MOR) dream content were derived from the Special
scores categories of the Exner scoring system for the Rorschach
Inkblot test (Exner, 2003). The Exner scoring system has been
applied to the scoring of dream narratives; human movements
were found to successfully distinguish female and male adoles-
cents’ dream content (Winegar and Levin, 1997). Another study
found AG, COP, and MOR categories to be reliable measures
of psychological functioning when assessed in the dream con-
tent of children and adolescents living in situations of enduring
violence (Kamphuis et al., 2008). For each dream report, the
numbers of AG movements (dream action is clearly aggressive,
including fighting, breaking, arguing, being angry, etc.), COP
movements (interactions between two or more dream characters
are clearly benevolent, cooperative or mutually supportive), and
MOR elements (descriptions of dead, destroyed, damaged, pol-
luted, degraded or broken dream elements, or a dysphoric feeling
or character is attributed to a dream element) were tallied and
divided by the number of dreams reported across the 14 days
(k = 0.48–0.63).
DATA REDUCTION AND STATISTICAL ANALYSES
To reduce the number of dependent measures and mini-
mize multicollinearity between the dreamed MMR, a Principal
Components Analysis (PCA) with varimax rotation, using an
eigenvalue >1 extraction criterion with factor loadings >0.40,
was conducted on the density scores for five MMR charac-
ters (any baby or child, her partner, her mother, her father,
her family) that conceptually matched to the density scores of
four social roles of the dreamer (dreamer as mother, spouse,
daughter of her parents, member of her own family). The anal-
ysis yielded a four-factor solution explaining, altogether, 80.8%
of the variance: (1) “as daughter-parents” (dreamer as daugh-
ter of her parents and dreamer‘s mother and father represen-
tations; 28.5% of explained variance), (2) “as spouse-partner”
(dreamer as spouse and dreamer’s partner representations; 25.9%
of explained variance), (3) “as mother-baby/child” (dreamer as
mother and representations of babies and children; 14.7% of
explained variance), and (4) “as part of own family” (dreamer
as part of her own family and representations of dreamer’s fam-
ily; 11.7% of explained variance). Higher scores on each of these
four composite scores indicated more frequent dreamed MMR.
Other social roles of the dreamer (as friend, as worker/student)
were converted to z-scores and examined separately; these
were not highly correlated with other dreamed MMR (absolute
r’s ≤ 0.24).
Additionally, to avoid redundancy between the four variables
relating to the quality of baby and child dreamed representa-
tions, a PCA with varimax rotation, using an eigenvalue >1
extraction criterion with factor loadings >0.40 was conducted,
yielding a two-factor solution explaining altogether 70.1% of the
variance: (1) “specificity of baby/child relationships and person-
ality” (intensity of the dreamer’s interaction with the baby/child,
specificity and individuality of the personality of the baby/child;
38.9% of explained variance), and (2) “endangered and nega-
tive baby/child representations” (21.8% of explained variance).
Higher scores on each of these two factors indicated more specific
baby/child representations and greater endangered and negative
baby/child representations, respectively. Table 1 summarizes and
describes the final sets of dream variables.
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Table 1 | Description of dream variables.
Dream variables Description
1. DREAM CONTENT SPECIFIC TO PREGNANCY
Dreamed maternal mental representations
As daughter-parents Dreamer as daughter of her parents and dreamer‘s
mother and father representations (factor score)
As spouse-partner Dreamer as spouse and dreamer’s partner
representations (factor score)
As mother-baby/child Dreamer as mother and representations of babies
and children (factor score)
As part of own family Dreamer as part of her own family and
representations of dreamer’s family (factor score)
As friend Dreamer as friend (z-score)
As worker/student Dreamer as worker or student (z-score)
Quality of baby or child representations
Specificity of
representations
Intensity of the dreamer’s interaction with the
baby/child, specificity and individuality of the
personality of the baby/child (factor score)
Endangered and
negative
representations
Endangered and negative baby/child
representations (factor score)
Pregnancy-related themes
Pregnancy Whether the content made reference to the
dreamer herself or to another dream character
(presence/absence; #occurrences/dream)
Childbirth Ibid
Fetus Ibid
Human body Ibid
2. DREAM CHARACTERISTICS NOT SPECIFIC TO PREGNANCY
Dream
developmenta
1=no recall, 2= a thought, 3= a single image,
4= a dream (two or more images with some
connection between them), 5 = a well-developed
dream (more than two images with a
well-developed plot)
Dream masochismb An unpleasant dream in which the dreamer has
negative characteristics and/or the dream’s
outcome is negative (yes/no; #occurrences/dream)
Aggressive
movementsc
Dream action is clearly aggressive, such as
fighting, breaking, arguing, being angry, etc.
(#movements/dream)
Cooperative
movementsc
Interactions between two or more dream
characters are clearly benevolent, cooperative or
mutually supportive (#movements/dream)
Morbid contentsc Descriptions of dead, destroyed, damaged,
polluted, degraded or broken dream elements, or a
dysphoric feeling or character is attributed to a
dream element (#elements/dream)
aCategories derived from the Dream-like Fantasy Scale (see Cartwright et al.,
2003 and Cartwright et al., 2006 for details).
bMasochism scale for dreams (see Winget and Kramer, 1979 for a detailed
description).
cCategories derived from the Special scores categories of the Exner scoring
system for the Rorschach Inkblot test (Exner, 2003).
In order to identify covariates to control in subsequent analy-
ses, a series of one-way analyses of variance and chi-square tests
compared groups of women (non-pregnant women, early 3rd
trimester pregnant women, late 3rd trimester pregnant women)
on demographic and psychological characteristics. Four sets of
one-way multivariate analyses of covariance (MANCOVAs) with
pregnancy status (non-pregnant women, early 3rd trimester
pregnant women, late 3rd trimester pregnant women) as the
between-group factor, and dream variables pertaining to each
of the categories listed previously (i.e., “Dreamed MMR,”
“Quality of baby or child representations,” “Pregnancy-related
themes,” and “Other dream characteristics”) as multiple depen-
dent variables, were performed controlling for demographic
and psychological characteristics previously identified. Univariate
effects were examined using Bonferroni adjustments (p =
0.05/number of comparisons) to control family-wise Type 1
errors (Tabachnick and Fidell, 2013). There were no mul-
tivariate outliers at α = 0.001 and assumptions of normal-
ity, linearity, and multicollinearity were all satisfactory. All
analyses were performed with SPSS 20 (SPSS Inc., Chicago,
IL, USA).
RESULTS
DEMOGRAPHIC AND PSYCHOLOGICAL CHARACTERISTICS
Non-pregnant women, early 3rd trimester and late 3rd trimester
pregnant women differed significantly in age, relationship sta-
tus, employment status, family income, education level and
STAI state-anxiety score (see details in Table 2). However, fam-
ily income did not remain significant when relationship sta-
tus was controlled (non-pregnant: M = 4.30, SE = 0.33; early
3rd trimester: M = 5.28, SE = 0.40; late 3rd trimester: M =
5.59, SE = 0.50; p = 0.1). Thus, all these variables except family
income were controlled in subsequent analyses.
NON-PREGNANT AND PREGNANTWOMEN (EARLY AND LATE 3rd
TRIMESTER) DIFFERENCES ON DREAM VARIABLES
Univariate analyses for dream content specific and not specific to
pregnancy are detailed in Table 3.
Dream content specific to pregnancy
Dreamed MMR. A MANCOVA including the four dreamed
MMR factors (“as daughter-parents,” “as spouse-partner,” “as
mother-baby/child,” “as part of own family”) and the two other
social roles z-scores (i.e., “as friend,” “as worker/student”) as
dependent measures, the three groups of women (non-pregnant,
early 3rd trimester, late 3rd trimester) as a between-group factor,
and previously identified demographic and psychological mea-
sures as covariates was performed (Bonferroni adjustment for
univariate effects, p = 0.008; 0.05/6). Since the assumption of
homogeneity of variance-covariance was not met (Box’s mean =
95.98, p < 0.001), the more robust Pillai’s criterion was chosen
for significance testing.
Groups differed on the combined dependent measure [Pillai’s
trace = 0.27; F(12, 214) = 2.73, p = 0.002, partial η2 = 0.13].
The only significant univariate effect was “as mother-baby/child”
(p < 0.001, partial η2 = 0.18), which indicated higher scores
for both groups of pregnant women than for non-pregnant
women (all p = 0.006) (Figure 1A). There was also a trend for
this score to be lower later in pregnancy; late 3rd trimester
women had lower scores than did early 3rd trimester women
(p = 0.1).
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Table 2 | Non-pregnant and pregnant (early and late 3rd trimester)
women characteristics on demographic and psychological variables
(mean ± standard deviation).
Variables Non Early 3rd Late 3rd p-value
-pregnant trimester trimester
(N = 60) (N = 37) (N = 22)
Age (years) 26.85± 4.17 27.84 ± 4.25 29.50 ± 4.01 0.04
Gestational
age (weeks)
27.39 ± 1.14 33.48 ± 2.86 <0.001
RELATIONSHIP STATUS
Single 35 0 0 <0.001
Married/in a
relationship
25 37 22
EMPLOYED
Yes 42 24 17 0.6
No 18 13 5
EMPLOYMENT STATUS
Full-time 43 16 6 <0.001
Part-time 10 6 3
Not 7 15 13
working
Family
incomea
3.80 ± 2.32 5.78 ± 2.51 6.09 ± 1.72 <0.001
Educationb 7.95 ± 1.23 7.27 ± 1.81 7.23 ± 1.19 0.03
MODERATE-TO-HIGH DEPRESSIONC
Yes 3 4 1 0.5
No 57 33 21
Depressed
at bedtimed
1.62 ± 0.74 1.43 ± 0.56 1.64 ± 0.66 0.4
STAI-state
anxiety
34.67± 7.62 31.79 ± 9.14 27.68 ± 7.94 0.003
PERSONAL HISTORY OF PSYCHIATRIC PROBLEMS
Yes 5 7 2 0.3
No 55 30 20
aFamily income: 1 = $0–$10.000 to 8 = $75.000$ and up.
bEducational level: 1 = did not complete elementary school degree to 10 = com-
pleted a Ph.D. degree.
cCut-off scores: EPDS > 12 and BDI-SF >8.
d Depressed at bed time: 1 = never to 5 = all the time.
Quality of baby/child representations. As reported earlier, preg-
nant women differed from non-pregnant women in having
significantly more babies and/or children depicted in their
dreams. A total of 37 (61.7%) non-pregnant women, 29 (78.4%)
early 3rd trimester women and 19 (86.4%) late 3rd trimester
women, had dreams depicting babies and/or children for which
the quality of the representations was scored.
A MANCOVA was conducted among this subgroup, with
specificity of baby/child relationship and personality and endan-
gered and negative baby/child representations as dependent
measures, the three groups of women (non-pregnant, early
3rd trimester, late 3rd trimester) as a between-group factor,
and previously identified demographic and psychological mea-
sures as covariates (Bonferroni adjustment for univariate effects
at p = 0.025; 0.05/2). The assumption of homogeneity of
variance-covariance was not met (Box’s mean 14.86, p = 0.03)
and the more robust Pillai’s criterion was chosen for significance
testing.
A marginal between group multivariate difference was found
[Pillai’s trace = 0.12; F(4, 154) = 2.35, p = 0.06, partial η2 =
0.05], with a univariate effect for the specificity of baby/child rela-
tionship and personality factor (p = 0.01, partial η2 = 0.11). As
shown in Figure 1B, the late 3rd trimester group had less specific
baby/child representations than did either the early 3rd trimester
(p = 0.005) or the non-pregnant (p = 0.01) groups. The latter
two groups did not differ (p = 0.7).
Pregnancy-related themes. A MANCOVA including the four
pregnancy themes (pregnancy, childbirth, fetus, human body) as
dependent measures, the three groups (non-pregnant, early 3rd
trimester, late 3rd trimester) as the between-group factor, and pre-
viously identified demographic and psychological as covariates
was performed (Bonferroni adjustment for univariate effects at
p = 0.013; 0.05/4). The assumption of homogeneity of variance-
covariance was satisfactory (Box’s mean = 10.86, p = ns), so
the more liberal Wilks λ criterion was chosen for significance
testing.
Groups differed on the combined dependent measure [Wilks
λ = 0.66; F(8, 216) = 6.18, p < 0.001, partial η2 = 0.19], and sig-
nificant univariate effects were found for pregnancy (p < 0.001,
partial η2 = 0.26), childbirth (p < 0.001, partial η2 = 0.19) and
fetus (p = 0.007, partial η2 = 0.09), but not for human body
(p = 0.1, partial η2 = 0.04). Pairwise comparisons indicated
that both pregnant groups had more pregnancy related themes
in their dreams than did non-pregnant women (all p ≤ 0.01)
(Figure 2A). Pregnant groups also differed in the prevalence of
childbirth content; the latter was higher in the late than in the
early 3rd trimester group (p = 0.01). The two pregnancy groups
did not differ on pregnancy and fetus themes (p = 0.3 and 0.8,
respectively).
OTHER DREAM CHARACTERISTIC NOT SPECIFIC TO PREGNANCY
A MANCOVA including the five dream characteristics not spe-
cific to pregnancy (“dream development”, “AG movements”, “COP
movements”, “MOR contents”, “dream masochism”) as dependent
measures, the three groups of women (non-pregnant, early 3rd
trimester, late 3rd trimester) as a between-group factor, and pre-
viously identified demographic and psychological measures as
covariates, was performed (Bonferroni adjustment for univariate
effects p = 0.05/5 = 0.01). The assumption of homogeneity of
variance-covariance was not met (Box’s mean = 52.49, p = 0.02)
and the more robust Pillai’s criterion was chosen for significance
testing.
Groups differed on the multivariate dependent measure
[Pillai’s trace = 0.16; F(10, 216) = 1.93, p = 0.04, partial η2 =
0.09], but the only significant univariate effect was marginal and
concernedmorbid (MOR) dream content (p = 0.05, partial η2 =
0.05). As shown in Figure 2B, there were more morbid elements
in dreams of the two pregnancy groups than in the dreams of
non-pregnant women (p = 0.04 and 0.02 respectively). Post-hoc
Pearson correlations between MOR dream content and STAI-
state anxiety scores revealed that these two variables were not
correlated for non-pregnant women (r = −0.17, p = 0.20), but
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Table 3 | Non-pregnant and pregnant women (early and late 3rd trimester) differences on dream variables (adjusted mean ± standard error).
Dream variables Non-pregnant Early 3rd trimester Late 3rd trimester F p-value†
(N = 60) (N = 37) (N = 22)
DREAM CONTENT SPECIFIC TO PREGNANCY
Dreamed maternal mental representations1
As daughter-parents −0.14 ± 0.16 0.20± 0.18 0.04 ± 0.25 0.81 0.4
As spouse-partner 0.02 ± 0.15 −0.18 ± 0.17 0.25 ± 0.23 1.46 0.2
As mother-baby/child −0.53 ± 0.14 0.68± 0.16 0.30 ± 0.22 12.51 <0.001
As part of own family 0.11± 0.16 −0.19 ± 0.19 0.02 ± 0.25 0.72 0.5
As friend 0.11± 0.16 −0.19 ± 0.19 0.02 ± 0.25 0.72 0.5
As worker/student 0.11± 0.16 0.08± 0.18 −0.44 ± 0.24 2.01 0.1
Quality of baby or child representations2
Specificity of representationsa 0.24 ± 0.20 0.14± 0.20 −0.71 ± 0.26 4.77 0.01
Endangered and negative representationsa −0.11 ± 0.22 0.11± 0.21 0.05 ± 0.28 0.19 0.8
Pregnancy-related themes3
Pregnancy 0.02 ± 0.02 0.18± 0.02 0.15 ± 0.02 19.33 <0.001
Childbirth 0.001 ± 0.01 0.06± 0.01 0.10 ± 0.01 12.62 <0.001
Fetus 0.001 ± 0.02 0.02± 0.01 0.02 ± 0.01 5.24 0.007
Human body 0.09 ± 0.02 0.15± 0.02 0.15 ± 0.03 2.37 0.1
Other dream characteristics not specific to pregnancy
Dream development4 2.21 ± 0.08 2.38± 0.09 2.30 ± 0.13 0.75 0.5
Dream masochism5 0.12± 0.03 0.06± 0.03 0.10 ± 0.04 1.22 0.3
Aggressive movements6 0.29 ± 0.03 0.29± 0.04 0.17 ± 0.05 2.46 0.09
Cooperative movements6 0.22 ± 0.03 0.27± 0.03 0.26 ± 0.04 0.66 0.5
Morbid contents7 0.16± 0.03 0.27± 0.03 0.31 ± 0.05 3.11 0.05
Groups were compared using MANCOVA controlling for age, relationship status, employment status, education and state-anxiety score.
1Higher density scores indicated more frequent dreamed representations.
2Higher scores on each of these two factor scores indicated more specific baby/child representations and greater endangered and negative baby/child representa-
tions, respectively.
3Higher scores on each of these variables indicated more frequent pregnancy-related themes.
41 = no recall to 5 = a well-developed dream.
5Occurrences/dream.
6Movements/dream.
7Elements/dream.
aNon-pregnant N = 37, early 3rd trimester N = 29, late 3rd trimester N = 19.
†Error = adjusted p ≤ 0.008 for “Dreamed MMR”, p ≤ 0.025 for “Quality of baby or child representations”, p ≤ 0.013 for “Pregnancy-related themes” and p ≤ 0.01
for “Other dream characteristics not specific to pregnancy”.
FIGURE 1 | Pregnant and non-pregnant women differences (mean ±
standard error) on “As mother-baby/child” and “Specificity of baby/child
representations” dream factor scores. Early and late 3rd trimester pregnant
women had more representations of themselves as mother and of babies
and children (A) than did non-pregnant women in their dreams; late 3rd
trimester pregnant women (≥30 weeks of gestation) had less specific babies
and children representations in their dreams than did early 3rd trimester (<30
weeks of gestation) and non-pregnant women (B). ∗∗p < 0.01, ∗∗∗p < 0.001.
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FIGURE 2 | Pregnant and non-pregnant women differences (mean ±
standard error) on pregnancy-related themes and on morbid dream
contents. Early and late 3rd trimester pregnant women had more pregnancy,
childbirth and fetus dream themes than did non-pregnant women, and late
3rd trimester (≥30 weeks of gestation) had more childbirth dream themes
(A) than did early 3rd trimester (<30 weeks of gestation) women; morbid
dream contents were more frequent in both pregnant groups than in the
non-pregnant group (B). ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.
were slightly correlated for early (r = 0.30, p = 0.07) and late 3rd
trimester (r = 0.39, p = 0.07) pregnant women.
Further post-hoc analyses indicated that MOR dream con-
tent correlated positively with “as daughter-parents” (r = 0.27,
p = 0.04) and “as part of family” (r = 0.25, p = 0.05) in non-
pregnant women, with “specificity of baby/child representations”
(r = 0.45, p = 0.01) and “endangered and negative baby/child
representations” (r = 0.49, p = 0.007) in early 3rd trimester
women, and with the “childbirth” theme (r = 0.67, p = 0.001)
in late 3rd trimester women. MOR dream content was also cor-
related with “human body” themes in non-pregnant (r = 0.27,
p = 0.04) and in early 3rd trimester (r = 0.38, p = 0.02) women.
DISCUSSION
The first objective of this study, to compare nulliparous non-
pregnant women to early and late 3rd trimester pregnant women
on dreamed MMR frequencies, resulted in relatively few differ-
ences. A composite factor that included representations of the
woman as a mother and of babies and children was the only
MMR factor to differentiate groups. As expected, 3rd trimester
women scored higher on this factor than did non-pregnant
women, thereby replicating earlier findings (Gillman, 1968; Van
De Castle and Kinder, 1968; Winget and Kapp, 1972; Sered and
Abramovitch, 1992; Blake and Reimann, 1993; Dagan et al., 2001;
Van et al., 2004; Nielsen and Paquette, 2007). This result also
generally supports the view that, in being focused principally
on the maternal role during pregnancy, dreams are continuous
with daytime concerns, thoughts, fantasies, and so forth (Schredl,
2012). They appear to mirror the ongoing daytime processes
of remodeling MMR of the self as a mother and of the fetus
as a future baby (Ammaniti and Trentini, 2009; Slade et al.,
2009).
However, there was no evidence that pregnant women
dreamed more about themselves in the role of a spouse, a daugh-
ter or a member of her own family, as might be expected from
an early study reporting that dreams frequently depict mari-
tal and familial issues during pregnancy (Van De Castle and
Kinder, 1968). There were also no differences in the frequencies
of dreamer’s representations of themselves in the roles of friend
and of worker or student. The lack of differences in dreamed
MMR relating to other aspects of the self and to relationships
is surprising considering the vast clinical and empirical literature
suggesting that these representations are also subject to remod-
eling during pregnancy. First, clinicians consider pregnancy as a
major testing point for the mother-daughter relationship during
which the woman begins to identify with her own mother while
being confronted with the reactivation of unresolved mother-
daughter conflicts (Pines, 1972; Raphael-Leff, 1991; Stern, 1998;
Slade et al., 2009). The paternal representation is also thought
to be reworked through a gradual renunciation of the “inter-
nal omniscient father” and the implantation of a relationship of
adult equals between the woman and her father (Raphael-Leff,
1991). Second, a representational concept of triangular interac-
tions of the woman with her partner and the couple’s child is
thought to develop even before the birth of the baby (Bürgin
and Von Klitzing, 1995). Finally, the pregnant woman’s repre-
sentational world has been reported to gradually shift from a
public world of work and wide social context to a more per-
sonal world of family (Smith, 1999). Our findings suggest that
none of these changes is paralleled in dream content during
pregnancy.
Rather, our results suggest that dream activity might be
required in late pregnancy to process MMR relating exclu-
sively to the mother-baby relationship. A small cohort study
yielded results similar to ours in showing that 3rd trimester
pregnant women dream more about babies, but not about
the family or the partner, than do non-pregnant women
(Dagan et al., 2001).
That we assessed dreams prospectively in a large cohort while
simultaneously controlling many potentially confounding factors
boosts our confidence in the accuracy and representativeness of
these differences. Further, our statistical controls may account for
the fact that we did not replicate some previous findings and clin-
ical impressions. On the other hand, since it has been suggested
that by the end of pregnancy a woman has generally reached rec-
onciliation with her internalized relationships, particularly those
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relating to her own mother (Raphael-Leff, 1991; Trad, 1991), it
may be that issues relating to mental representations of other
aspects of herself and her relationships have been processed in
dreams at earlier stages of pregnancy. This possibility is con-
sistent with our finding that dreams depicting the woman as a
daughter and as part of her own family along with parents and
family representations were not associated with morbid elements
among pregnant women whereas they were among non-pregnant
women. Longitudinal studies are clearly needed to assess this
possibility.
Another important finding of the present study is that among
those woman who dreamed about babies or children, the quality
of these representations was less specific in the late 3rd than in the
early 3rd trimester and the non-pregnant women groups. These
results concord with MMR studies showing that 3rd trimester
women have specific and rich images about the unborn baby
(Ammaniti et al., 1992) and that the quality of these repre-
sentations declines up to childbirth (Stern, 1995; Innamorati
et al., 2010). As Stern (1991, 1995) has suggested, this decline
might reflect a need for the woman to “undo” her represen-
tations to prevent disappointment when faced with the “real
child” after birth. Another explanation for the present find-
ing is that, around the 30th week of gestation, the number
of spontaneous fetal movements (Kurjak et al., 2005) and of
nighttime micro-arousals evoked by fetal movements (Nishihara
et al., 2008) decrease until birth. In line with the continuity
hypothesis of dreaming, the lower quality of dreamed repre-
sentations of babies and children in late 3rd trimester might
parallel the decrease in daytime and nighttime perceived fetal
movements.
Contrary to our expectations, however, specific representa-
tions of babies and children were not more negative during
pregnancy, even though more specific and negative represen-
tations correlated with more morbid dream elements in early
3rd trimester pregnant women. This result partially supports
findings that women’s concerns during the last trimester are
characterized by recurrent thoughts relating to the possibil-
ity that something bad may happen to the baby (Vizziello
et al., 1993; Leckman et al., 2004) and with earlier stud-
ies showing that babies are commonly depicted as being in
danger in pregnant women’s dreams (Gillman, 1968; Van De
Castle and Kinder, 1968; Blake and Reimann, 1993; Van et al.,
2004; Nielsen and Paquette, 2007). The fact that such corre-
lations were not found in late 3rd trimester might reflect the
women’s greater confidence in the issues of pregnancy and the
baby’s safety, since neonatal and maternal morbidity decrease
sharply after 36 completed weeks of gestation (Escobar et al.,
2006).
The second objective of this study, to comparatively mea-
sure the frequencies of pregnancy-related dream themes (i.e.,
fetus, pregnancy, childbirth, human body) and to assess whether
these themes’ frequencies were different among the two preg-
nancy groups, resulted in a number of noteworthy differences.
Childbirth dream themes, which were more frequent in both
pregnancy groups than in non-pregnant women, were also more
prevalent among late than among early 3rd trimester women.
In contrast, frequencies of pregnancy and fetus themes, and to
a lesser extent human body themes remained high and stable
among the two pregnant groups. The latter finding supports
previous studies showing that pregnant women’s dreams depict
greater pregnancy and childbirth themes (Dagan et al., 2001;
Nielsen and Paquette, 2007), but they add to this the notion
that mental reorganization in the very last stage of pregnancy
becomes more focused on preparations for delivery. This shift
in focus might parallel the mother’s reality of enduring more
frequent medical appointments during the last weeks of preg-
nancy and of undergoing an upsurge of intense ambivalent feel-
ings of excitement, fear and anxiety about the coming event
(Raphael-Leff, 1991; Smith, 1999). In our study, dysphoric feel-
ings toward the delivery in late pregnancy are reflected in the
clear association between the childbirth dream theme and more
morbid dream content exclusively in late 3rd trimester pregnant
women.
The final objective of the study, to assess whether more gen-
eral dream characteristics are altered during pregnancy, produced
surprisingly few differences. Unexpectedly, the results showed
that development of dream narratives and dream masochism
did not differ between groups. However, that cooperative and
aggressive interactions in dreams did not differ between groups
parallels the findings of an earlier study (Gillman, 1968). In
fact, the only measure not specific to pregnancy that differ-
entiated the groups assessed morbid dream contents, that is,
dysphoric feelings and negative characteristics attributed to any
dream element. These were more prevalent and were marginally
associated with more state anxiety among both pregnancy
groups, even though our pregnant participants were consider-
ably less anxious than our non-pregnant participants. Together,
these results suggest that general dream processes not directly
related to pregnancy remain relatively stable during pregnancy,
but that the psychological challenges of pregnancy may be
reflected indirectly in a more dysphoric emotional tone in dream
content.
It is worth noting that our groups showed impressive high
dream recall rates: pregnant and non-pregnant women reported
on average one dream per day. Our dream log instructions might
account for this effect: they stated that participants could report
up to three dreams per night. This may have biased participants
toward reporting an atypically high number of dreams. On the
other hand, we also specified in the instructions that dreams are
not always an intense or an easy to recall experience and that
sometimes they may be simple sensory experiences such as audi-
tory, visual, or somatic impressions. This definition, based on the
inclusive definition of dreams proposed by Nielsen (2003), may
also have led to an increased number of dream reports in our
study.
IMPLICATIONS FOR DREAM FUNCTION DURING PREGNANCY
Altogether, the present results are consistent with the notion
that mental reorganization during the 3rd trimester of a
first pregnancy is focused principally on the future mother’s
construction of a new maternal identity and of representa-
tions of her unborn baby. This reorganization is likely to be
achieved through activation of the caregiving system, a moti-
vational mechanism that guides maternal behaviors and that
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derives from cognitive and affective representations shaped by
the mother’s own first relationship experiences (Solomon and
George, 1996; Ammaniti and Trentini, 2009; Slade et al., 2009).
This transitional process of change in self-concept during preg-
nancy might require the activation of specific representations
of the mother-infant relationship during dreaming, possibly by
virtue of dreaming facilitating the integration of recent and
remote memories (Cartwright, 2005, 2010).
How dreaming achieves this may reside in its suggested capac-
ity to integrate emotional experiences about life transitions and
significant others into the memory system defining the self-
concept. Indeed, as dream research has consistently found that
dreams are sensitive to relational issues and changes, transi-
tional periods implicating significant new relationships, such as
pregnancy, might trigger the oneiric activation of these rela-
tionships and their associated emotions in an adaptive man-
ner (Cartwright, 2005, 2010; Nielsen and Lara-Carrasco, 2007).
Dreams may even function to selectively influence and pro-
mote attachment in unattached or insecurely attached adults
by activating the mnemonic processes associated with develop-
ment and revision of internal working models (Zborowski and
McNamara, 1998; McNamara et al., 2001). We add to this the
suggestion that pregnancy is a sufficient condition to activate
the caregiving system during dreaming and thereby to consoli-
date maternal images about both the self as a mother and babies
and children. In containing more morbid elements and in being
more focused on the delivery process, particularly late in the
3rd trimester, dreams might thus be part of a “working through
process” that enables pregnant women to be more psychologi-
cally prepared to face childbirth (Mancuso et al., 2008) and to
adapt to the maternal role (Kron and Brosh, 2003). Whether
the processing of these representations in dreams is predictive
of real mother-infant interactions after birth, as was found in
studies assessing prenatal waking thoughts, expectations and rep-
resentations (Zeanah et al., 1994; Benoit et al., 1997; Siddiqui
and Hagglof, 2000), needs to be assessed further in longitudinal
studies.
However, as Blagrove (2011) has pointed out, a difficulty in
investigating dream function is that current experimental designs
are correlational rather than experimental. Accordingly, it has
not been possible to experimentally manipulate dream incorpo-
rations, i.e., to randomly assign participants to incorporator vs.
non-incorporator groups. We thus remain unable to demonstrate
dream function in any causal sense. Future studies could assess
whether the intentional recall of dreaming promotes insight and
personal growth (Hobson and Schredl, 2011), an experimental
effect that might be reflected during pregnancy in a better under-
standing of a mother’s own parental concerns, relational changes,
and modifications in self-concept.
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